Qualitative Measurement of Pain by Analysing the Salivary Alpha Amylase by Mohd Yusri, Saidin et al.
Q
a
K
M
a
b
c
K
d
a
A
R
R
A
A
K
P
S
P
N
M
0
hPrecision Engineering 38 (2014) 257–260
Contents lists available at ScienceDirect
Precision  Engineering
jo ur nal ho me  p age: www.elsev ier .com/ locate /prec is ion
ualitative  measurement  of  pain  by  analysing  the  salivary  alpha
mylase
azuyoshi  Tsuchiyaa,∗, Mohd  Yusri  Bin  Saidinb,d, Takehiko  Inoueb,  Kagemasa  Kajiwarac,
inoru  Kimurac
Department of Precision Engineering, Tokai University, 4-1-1 Kitakaname, Kanagawa 259-1292, Japan
Graduate School of Engineering, Mechanical Engineering, Tokai University, 4-1-1 Kitakaname, Kanagawa 259-1292, Japan
Department of Molecular Life Science, Division of Basic Medical Science and Molecular Medicine, School of Medicine, Tokai University, Bohseidai, Isehara,
anagawa 259-1193, Japan
Faculty of Mechanical Engineering, University of Malaysia Pahang, Lebuhraya Tun Razak, 26300 Gambang Kuantan, Pahang, Malaysia
 r  t  i  c  l  e  i  n  f  o
rticle history:
eceived 25 April 2013
eceived in revised form 1 September 2013
ccepted 12 September 2013
vailable online 8 October 2013
eywords:
a  b  s  t  r  a  c  t
The  purpose  of the  study  was  to develop  a  qualitative  measurement  for pain  by measuring  salivary  alpha
amylase  (sAA).  In  this  study,  sAA  levels  were  measured  in order  to  investigate  the  relativity  between
ﬂuctuation  of sAA  and  pain  on  Institute  of  Cancer  Research  (ICR)  mice  by injection  needle  as a  physi-
cal  stimulus.  Mice  were  chosen  as an  object  of  experiment  since mice  and  human  have  similarities  in
both  physical  behaviour  and  biological  behaviour.  Here,  ICR  mice  were  divided  into  two  groups;  injected
by  Nanopass  33  (TERUMO  Corporation,  100  m  and  200  m in  inner  and  outer  diameter)  and  a con-ain
alivary alpha amylase
sychological stress
eedle
ice
trol  (without  any  injection).  Whole  saliva  was  collected  from  the oral  cavity  by  micropipette  for  both
groups.  As a result,  there  was  a  signiﬁcant  difference  in  sAA  levels  between  the  two  groups  as  the  p
value  (probability  value)  was  below  than  0.01  (p < 0.01).  Therefore,  this  is  the ﬁrst study  showing  the
non-invasive  method  of qualitative  pain  measurement  for minor  damage  caused  by physical  stimulus.
The  results  demonstrate  the  potential  of sAA  as  an  indirect  marker  for pain  and  suggest  that  the present
experimental  situation  is  a suitable  experimental  model  for measuring  pain.∗ Corresponding author. Tel.: +81 463 58 1211; fax: +81 463 59 8150.
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